Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.038; wR factor = 0.110; data-to-parameter ratio = 20.4.
Related literature
For background to and the biological activity of xanthenes and their derivatives, see: Menchen et al. (2003) ; Saint-Ruf et al. (1972) ; Ion et al. (1998) ; Knight & Stephens (1989) ; Jonathan et al. (1988) . For ring conformations, see: Cremer & Pople (1975) . For hydrogen-bond motifs, see: Bernstein et al. (1995) . For standard bond-length data, see: Allen et al. (1987) . For a related structure, see: Reddy et al. (2009) . For the stability of the temperature controller used in the data collection, see: Cosier & Glazer (1986) .
Experimental
Crystal data C 20 H 22 O 5 M r = 342.38 Triclinic, P1 a = 7.1060 (1) Å b = 7.8897 (1) Å c = 15.1001 (2) Å = 91.285 (1) = 101.251 (1) = 101.129 (1) V = 813.10 (2) Å 3 Z = 2 Mo K radiation = 0.10 mm À1 T = 100 K 0.44 Â 0.23 Â 0.10 mm
Data collection
Bruker SMART APEXII CCD area-detector diffractometer Absorption correction: multi-scan (SADABS; Bruker, 2009 ) T min = 0.957, T max = 0.990 21213 measured reflections 4715 independent reflections 4132 reflections with I > 2(I) R int = 0.025 Refinement R[F 2 > 2(F 2 )] = 0.038 wR(F 2 ) = 0.110 S = 1.05 4715 reflections 231 parameters H atoms treated by a mixture of independent and constrained refinement Á max = 0.46 e Å À3 Á min = À0.25 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Cg1 is the centroid of the C14-C19 ring. Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009 4a-Hydroxy-9-(2-methoxyphenyl)-4, 4a,5,6,7,8,9,9a- have been widely used as dyes, fluorescent materials for visualization of bio-molecules and in laser technologies (Menchen et al., 2003; Saint-Ruf et al., 1972; Ion et al., 1998) . They have been reported for their agricultural bactericide activity, photodynamic therapy, antiflammatory effect and antiviral activity (Knight & Stephens, 1989; Jonathan et al., 1988) . Due to their wide range of applications, these compounds have received a great deal of attention in connection with their synthesis.
In the synthesis of these compounds, intermediates play a key role, because these compounds can be easily converted into acridines and other biological active compounds.
In the title compound, an intramolecular C6-H6A···O4 hydrogen bond (Table 1) contributes to the stabilization of the molecule (Fig. 1 ), forming an S(6) ring motif (Bernstein et al., 1995) . The xanthene ring system consists of three rings which adopt different conformations. The cyclohexane ring (C1-C6) adopts a chair conformation with the puckering parameters Q = 0.5427 (11) Å, Θ = 4.67 (12)°, φ = 169.6 (15)° (Cremer & Pople, 1975) . The cyclohexene ring (C8-C13) and the tetrahydropyran ring (O1/C1/C6/C7/C8/C13) adopt half-boat and half-chair conformations, with the puckering parameters, Q = 0.4831 (11) Å, Θ = 61.06 (13)°, φ = 176.13 (15)° and Q = 0.4497 (10) Å, Θ = 47.24 (13)°, φ = 87.44 (17)° (Cremer & Pople, 1975) , respectively. The mean plane of the essentially planar atoms of the tetrahydropyran ring (C7/C8/C13/O1) [r.m.s deviation = 0.092 (1) Å] forms a dihedral angle of 64.13 (6)° with the methoxyphenyl group (C14-C20/O4). The bond lengths (Allen et al., 1987) and angles are within the normal range and are comparable to the related structure (Reddy et al., 2009 ).
In the crystal packing ( Fig. 2) , intermolecular O5-H1O5···O3 i and C16-H16A···O5 ii hydrogen bonds (see Table 1 for symmetry codes) link molecules into chains along the a axis which are further stabilized by C-H···Cg1 ii interactions (Table 1) , involving C14-C19 ring.
Experimental
A mixture of 2-methoxybenzaldehyde (0.365 ml, 0.0025 mol) and 1,3-cyclohexanedione (0.56 g, 0.005 mol) was refluxed in acetonitrile for 3 h. The progress of the reaction was monitored by TLC. After completion of the reaction, it was kept for 2 days for solid formation. The pure product was obtained by recrystallization of the crude product from ethanol. M.p.:
493-495 K, yield: 72%.
Refinement
Atom H1O5 was located from the difference Fourier map and was refined freely [O-H = 0.874 (18) Å]. The remaining H atoms were positioned geometrically [C-H = 0.93 or 0.98 Å] and were refined using a riding model, with U iso (H) = 1.2 or 1.5 U eq (C). A rotating group model was applied to the methyl group. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq O1 0.99328 (11) 0.05712 (9) 0.14023 (5) 
Hydrogen-bond geometry (Å, °)
Cg1 is the centroid of the C14-C19 ring. 
